High level expression of an acidic thermostable xylanase in Pichia pastoris and its application in weaned piglets.
An acidic thermostable xylanase (AT-xynA) which was stable at low pH and high temperature was considered to have great potential in animal feed. For large-scale production, AT-xynA activity was enhanced about 1-fold in Pichia pastoris by constructing a double-copy expression strain in this study. Furthermore, impacts of different AT-xynA levels on growth performance, nutrient digestibility, short-chain fatty acids (SCFA) and bacterial community in weaned piglets were determined. Compared with the control group, average daily feed intake and average daily gain were higher for the pigs fed 4000 U/kg or 6000 U/kg AT-xynA (P < 0.05). AT-xynA supplementation also significantly increased the digestibility of organic matter, gross energy and dry matter (P < 0.05). AT-xynA supplementation increased the concentrations of acetate in ileal (P < 0.01) and cecal digesta (P < 0.05). Isobutyrate (P < 0.05) and valerate (P < 0.05) concentrations in colonic digesta also significantly increased compared with the control group. AT-xynA supplementation increased the abundance of Lactobacillus in the ileal, cecal and colonic digesta of weaned piglets (P < 0.05). AT-xynA alleviated anti-nutritional effects of non-starch polysaccharides (NSP) by preventing the growth of Pateurella and Leptotrichia in the ileum (P < 0.05). AT-xynA increased the abundance of NSP-degrading bacteria, such as Ruminococcaceae, Prevotella in the cecum and colon (P < 0.05). In summary, AT-xynA addition could improve the growth performance of weaned piglets by altering gut microbiota.